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We complete data in Sims’ list of the 406 primitive permutation groups of degree • 50,
as given in a CAYLEY library, by an explicit description of the structure of the 202
groups missing till now. The completed list is available in MAGMA.
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1. Introduction
The object of this paper is to complete Sims’ list of primitive permutation groups of
degree d • 50 by the structure of each of these groups. We start from the library prmgps
given in CAYLEY V3.8.4 [see Cannon (1982)]. The completed list is now available in
MAGMA [see Cannon and Bosma (1994)].
This database is a valuable tool for the automatization of various tasks involving
primitive permutation groups e.g. in graph theory and incidence geometry. Also, when
dealing with some small primitive permutation group whose structure is partly known it
may be useful to study that group further via the database and so the problem is flrstly
to recognize it as quickly as possible. This is a good reason among others to complete
the structure column of the database.
Lists of primitive permutation groups of small degree d have a rather rich history. In
Dixon{Mortimer (1988) the list is pushed up to d • 1000 except for the groups of a–ne
type, making use of the classiflcation of the flnite simple groups. We refer to Dixon{
Mortimer (1988) and Short (1992) for a detailed survey of the history and of the context
of such work.
The computer algebra approach was established by Sims (1970). This work includes a
full list of groups with d • 20. Sims’ work for d • 50 was established in the early 1970s.
An unpublished list with d • 48 was also prepared by Mizutani in the 1970s which was
broadly circulated among the interested experts. A list with d • 50 was published by
Pogorelov (1980). Around 1979, the O’Nan-Scott theorem (see, e.g. Liebeck{Praeger{
Saxl (1988) or Buekenhout (1988)) brought further clarity about the classiflcation of the
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flnite primitive permutation groups. For d • 50, those O’Nan-Scott classes that can occur
are (i) the almost simple type, (ii) the a–ne type and (iii) the Cartesian type.
Let us now brie°y describe how the database is organized. The list provides 10 entries
for each group G as follows.
{ deg: the degree of G, that is the number of points on which the primitive permu-
tation group is acting;
{ n : a number given to G in order to distinguish it from other groups having the
same degree. As an example, in CAYLEY, the group P25N13 is a name for the
primitive group G deflned by deg(G) = 25 and n(G) = 13.
{ Order (of G)
{ t , an entry completed only if G is k-transitive for some k ‚ 2 which allows to check
whether G is 3-transitive or 3-primitive. The symbol \s" means \sharply" while the
symbol \p" means \primitive". For example: \s2p" means that the group is strictly
2-primitive.
{ § which is fllled in only when G does have odd permutations.
{ Fr where a star ⁄ appears provided G is a Frobenius group.
{ N gives us a minimal normal subgroup of G which is either in the list (like 7G6
for P7N7) or e.a. (elementary abelian). If a minus sign appears, it means that G is
simple. One of the signs e.a. or ⁄ appears if and only if G is of a–ne type in the
O’Nan-Scott sense except for the groups of prime order that are also of a–ne type
and bear no such sign.
{ G(n) describes the structure of a point-stabilizer as group of degree deg(G) ¡ 1
provided G is at least 2-transitive.
{ Gt orbs. gives the number b of orbits of length a for the stabilizer of k points
provided G is k-transitive and not (k + 1)-transitive, k ‚ 1.
{ Structure gives a description of the structure of G. It is completed for only 204
out of the 406 groups in the list. Our contribution here is to flll in all gaps in the
Structure column. We use the conventions of the Atlas of flnite groups [see Conway
et al. (1985)] up to slight variations. The symbol \:" stands for split extensions and
the \hat" symbol \^.", stands for non-split extensions. We made use of CAYLEY in
order to deal with these questions and found some inspiration and help in the tables
established by Delwiche [see Delwiche (1992)]. The trickiest case is the distinction
to make between P49N15 and P49N16 that are \nearly isomorphic" [see Leemans
(19??)]. There are two other groups which cannot be distinguished as extensions.
They are P27N3 and P27N4. In fact, P27N4 can be seen as the stabilizer of a point
in P40N2 (PSp4(3)) acting on the orbit of 27 points.
The data structure found in CAYLEY appear in a white box while the data we provide
appear in a shaded box.
In Sims’ table, the group P25N13 has structure described as AGL1(25). But AGL1(25)
has odd permutations while P25N13 has not. It seems that a little mistake must have
been made which we have corrected. The group P25N13 becomes 52: (Q8: 3) and P25N14
is now described as AGL1(25). We also had to put PGL2(49) in another box.
How did we flll in the shaded boxes? The Atlas (Conway et al., 1985) and Dixon{
Mortimer (1988) provide the existence of many explicit almost simple primitive permu-
tation groups by a simple socle and a speciflc subgroup for the point stabilizer. Most
often this allows to recognize that group, its normalizer in the symmetric group and
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Table 1. The list.
deg n Order t § Fr N G(n) Gt orbs. Structure
2 1 2 2 | | S2 = 2
3 1 3 | A3 = 3
2 6 s3 | ⁄ 3G1 2G1 S3
4 1 12 s2p ⁄ e.a. 3G1 A4
2 24 s4 | e.a. 3G2 S4 = AGL2(2)
5 1 5 | 5
2 10 ⁄ 5G1 1; 22 5: 2 = D10
3 20 s2 | ⁄ 5G1 5: 4 = AGL1(5)
4 60 s3p | 4G1 A5
5 120 s5 | 5G4 4G2 S5
6 1 60 2p | 5G2 12; 22 PSL2(5)
2 120 s3 | 6G1 5G3 PGL2(5)
3 360 s4p | 5G4 A6
4 720 s6 | 6G3 5G5 S6
7 1 7 | 7
2 14 | ⁄ 7G1 1; 23 7: 2 = D14
3 21 ⁄ 7G1 1; 32 7: 3
4 42 s2 | ⁄ 7G1 AGL1(7)
5 168 2 | 13; 4 PSL3(2)
6 2520 s5p | 6G3 A7
7 5040 s7 | 7G6 6G4 S7
8 1 56 s2p ⁄ e.a. 7G1 AGL1(8)
2 168 2p e.a. 7G3 12; 32 A¡L1(8)
3 168 2p | 7G3 12; 32 PSL2(7)
4 336 s3 | 8G3 7G4 PGL2(7)
5 1344 3 e.a. 7G5 14; 4 ASL3(2)
6 20160 s6p | 7G6 A8
7 40320 s8 | 8G6 7G7 S8
9 1 36 ⁄ e.a. 1; 42 32: 4
2 72 | e.a. 1; 42 32: D8
3 72 s2 | ⁄ e.a. 32: 8 = AGL1(9)
4 72 s2 ⁄ e.a. 32: Q8 = M9
5 144 2 | e.a. 13; 23 A¡L1(9)
6 216 2 e.a. 13; 32 32: (2^:A4)
7 432 2 | e.a. 13; 6 AGL2(3)
8 504 s3p | 8G1 PSL2(8)
9 1512 3p 9G8 8G2 13; 32 P¡L2(8)
10 9!=2 s7p | 8G6 A9
11 9! s9 | 9G10 8G7 S9
10 1 60 | 1,3,6 A5
2 120 | 10G1 1,3,6 S5
3 360 2p | 9G1 12; 42 PSL2(9)
4 720 2p | 10G3 9G2 12; 42 S6
5 720 s3 | 10G3 9G3 PGL2(9)
6 720 s3 10G3 9G4 M10
7 1440 3 | 10G3 9G5 14; 23 P¡L2(9)
8 10!=2 s8p | 9G10 A10
9 10! s10 | 10G8 9G11 S10
11 1 11 | 11
2 22 | ⁄ 11G1 1; 25 D22
3 55 ⁄ 11G1 1; 52 11: 5
4 110 s2 | ⁄ 11G1 AGL1(11)
5 660 2p | 10G1 12; 3; 6 PSL2(11)
6 7920 s4 | 10G6 M11
7 11!=2 s9p | 10G8 A11
8 11! s11 | 11G7 10G9 S11
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Table 1. (Continued.)
deg n Order t § Fr N G(n) Gt orbs. Structure
12 1 660 2p | 11G3 12; 52 PSL2(11)
2 1320 s3 | 12G1 11G4 PGL2(11)
3 7920 3p | 11G5 13; 3; 6 M11
4 95040 s5 | 11G6 M12
5 12!=2 s10p | 11G7 A12
6 12! s12 | 12G5 11G8 S12
13 1 13 | 13
2 26 ⁄ 13G1 1; 26 D26 = 13: 2
3 39 ⁄ 13G1 1; 34 13: 3
4 52 | ⁄ 13G1 1; 43 13: 4
5 78 ⁄ 13G1 1; 62 13: 6
6 156 s2 | ⁄ 13G1 AGL1(13)
7 5616 2 | 12; 2; 9 PSL3(3)
8 13!=2 s11p | 12G5 A13
9 13! s13 | 13G8 12G6 S13
14 1 1092 2p | 13G5 12; 62 PSL2(13)
2 2184 s3 | 14G1 13G6 PGL2(13)
3 14!=2 s12p | 13G8 A14
4 14! s14 | 14G3 13G9 S14
15 1 360 | 1,6,8 A6
2 720 15G1 1,6,8 S6
3 2520 2 | 13; 12 A7
4 20160 2 | 13; 12 PSL4(2)
5 15!=2 s13p | 14G3 A15
6 15! s15 | 15G5 14G4 S15
16 1 80 ⁄ e.a. 1; 53 24: 5
2 160 e.a. 1; 53 24: D10
3 240 s2 ⁄ e.a. AGL1(16)
4 288 e.a. 1; 6; 9 (A4 £A4): 2
5 320 e.a. 1; 5; 10 (24: 5): 4
6 480 2 e.a. 14; 26 AGL1(16): 2
7 576 e.a. 1; 6; 9 24: 32: 4
8 576 e.a. 1; 6; 9 24: S3 £ S3
9 960 e.a. 1; 5; 10 24: A5
10 960 2 e.a. 12; 2; 43 A¡L1(16)
11 960 2 e.a. 12; 2; 43 ASL2(4)
12 1152 e.a. 1,6,9 (S4 £ S4): 2
13 1920 e.a. 1,5,10 24: S5
14 1920 2 e.a. 12; 2; 4; 8 ASL2(4): 2
15 2880 2 e.a. 14; 12 AGL2(4)
16 5760 2 e.a. 12; 2; 12 A¡L2(4)
17 5760 2p e.a. 15G1 12; 6; 8 24: A6
18 11520 2p e.a. 15G2 12; 6; 8 24: S6
19 40320 3 e.a. 15G3 14; 12 24: A7
20 322560 3 e.a. 15G4 14; 12 24: L4(2)
21 16!=2 s14p | 15G5 A16
22 16! s16 | 16G21 15G6 S16
17 1 17 | 17
2 34 ⁄ 17G1 1; 28 D34
3 68 ⁄ 17G1 1; 44 17: 4
4 136 ⁄ 17G1 1; 82 17: 8
5 272 s2 | ⁄ 17G1 AGL1(17)
6 4080 s3 | 16G3 PSL2(16)
7 8160 3 17G6 16G6 15; 26 PSL2(16): 2
8 16320 3 17G6 16G10 13; 2; 43 P¡L2(16)
9 17!=2 s15p | 16G21 A17
10 17! s17 | 17G9 16G22 S17
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Table 1. (Continued.)
deg n Order t § Fr N G(n) Gt orbs. Structure
18 1 2448 2p | 17G4 12; 82 PSL2(17)
2 4896 s3 | 18G1 17G5 PGL2(17)
3 18!=2 s16p | 17G9 A18
4 18! s18 | 18G3 17G10 S18
19 1 19 | 19
2 38 | ⁄ 19G1 1; 29 D38
3 57 ⁄ 19G1 1; 36 19: 3
4 114 | ⁄ 19G1 1; 63 19: 6
5 171 ⁄ 19G1 1; 92 19: 9
6 342 s2 | ⁄ 19G1 AGL1(19)
7 19!=2 s17p | 18G3 A19
8 19! s19 | 19G7 18G4 S19
20 1 3420 2p | 19G5 12; 92 PSL2(19)
2 6840 s3 | 20G1 19G6 PGL2(19)
3 20!=2 s18p | 19G7 A20
4 20! s20 | 20G3 19G8 S20
21 1 336 | 1; 4; 82 PGL2(7)
2 2520 | 1; 102 A7
3 5040 | 21G2 1; 102 S7
4 20160 2 | 12; 3; 16 PSL3(4) = M21
5 40320 2 | 21G4 12; 3; 16 P§L3(4)
6 60480 2 21G4 12; 3; 16 PGL3(4)
7 120960 2 | 21G4 12; 3; 16 P¡L3(4)
8 21!=2 s19p | 20G3 A21
9 21! s21 | 21G8 20G4 S21
22 1 443520 3 | 21G4 13; 3; 16 M22
2 887040 3 | 22G1 21G5 13; 3; 16 M22: 2
3 22!=2 s20p | 21G8 A22
4 22! s22 | 22G3 21G9 S22
23 1 23 | 23
2 46 | ⁄ 23G1 1; 211 D46
3 253 ⁄ 23G1 1; 112 23: 11
4 506 s2 | ⁄ 23G1 AGL1(23)
5 10200960 4 | 22G1 14; 3; 16 M23
6 23!=2 s21p | 22G3 A23
7 23! s23 | 23G6 22G4 S23
24 1 6072 2p | 23G3 12; 112 PSL2(23)
2 12144 s3 | 24G1 23G4 PGL2(23)
3 244823040 5 | 23G5 15; 3; 16 M24
4 24!=2 s22p | 23G6 A24
5 24! s24 | 24G4 23G7 S24
25 1 75 ⁄ e.a. 1; 38 52: 3
2 150 ⁄ e.a. 1; 64 52: 6
3 150 e.a. 1; 34; 62 52: S3
4 200 e.a. 1; 44; 8 52: D8
5 200 | ⁄ e.a. 1; 83 52: 8
6 200 ⁄ e.a. 1; 83 52: Q8
7 300 ⁄ e.a. 1; 122 52: 12
8 300 ⁄ e.a. 1; 122 52: Q12
9 300 e.a. 1; 64 52: D12
10 400 | e.a. 1,8,16 52: 8: 2
11 400 e.a. 1; 83 52: D8: 2
12 600 e.a. 1; 122 52: 4£D6
13 600 s2 ⁄ e.a. 52: (Q8: 3)
14 600 s2 | ⁄ e.a. AGL1(25)
15 600 s2 | ⁄ e.a. 52: 3: 8
16 800 | e.a. 1,8,16 52: O+2 (5)
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Table 1. (Continued.)
deg n Order t § Fr N G(n) Gt orbs. Structure
17 1200 2 e.a. 15; 210 52: ((Q8: 3)^:2)
18 1200 2 | e.a. 15; 210 A¡L1(25)
19 2400 2 | e.a. 15; 45 52: ((Q8: 3)^:4)
20 3000 2 e.a. 15; 54 ASL2(5)
21 6000 2 e.a. 15; 210 ASL2(5): 2
22 7200 1,8,16 (A5 £A5): 2
23 12000 2 | e.a. 15; 20 AGL2(5)
24 14400 1,8,16 (A5 £A5): 22
25 14400 | 1,8,16 (A5 £A5): 4
26 28800 | 1,8,16 (S5 £ S5): 2
27 25!=2 s23p | 24G4 A25
28 25! s25 | 25G27 24G5 S25
26 1 7800 2p | 25G7 12; 122 PSL2(25)
2 15600 2p 26G1 25G12 12; 122 P§L2(25)
3 15600 s3 | 26G1 25G14 PGL2(25)
4 15600 s3 | 26G1 25G15 PSL2(25)^:2
5 31200 3 | 26G1 25G18 16; 210 P¡L2(25)
6 26!=2 s24p | 25G27 A26
7 26! s26 | 26G6 25G28 S26
27 1 324 e.a. 1; 42; 6; 12 33^:A4
2 351 ⁄ e.a. 1; 132 33: 13
3 648 e.a. 1,6,8,12 33: S4
4 648 | e.a. 1; 42; 6; 12 33: S4
5 648 | e.a. 1,6,8,12 33(A4 £ 2)
6 702 s2 | ⁄ e.a. AGL1(27)
7 1053 e.a. 1; 132 33: 13:3
8 1296 | e.a. 1,6,8,12 33(S4 £ 2)
9 2106 2 | e.a. 13; 38 A¡L1(27)
10 25920 | 1,10,16 PSp4(3)
11 51840 27G10 1,10,16 PSp4(3): 2
12 151632 2 e.a. 13; 24 ASL3(3)
13 303264 2 | e.a. 13; 24 AGL3(3)
14 27!=2 s25p | 26G6 A27
15 27! s27 | 27G14 26G7 S27
28 1 336 1; 3; 62; 12 PGL2(7)
2 504 | 1; 93 PSL2(8)
3 1512 2 28G2 14; 212 P¡L2(8)
4 6048 2 | 12; 2; 83 PSU3(32)
5 9828 2p | 27G2 12; 132 PSL2(27)
6 12096 2 28G4 12; 2; 8; 16 P¡U3(32)
7 19656 s3 | 28G5 27G6 PGL2(27)
8 20160 | 1,12,15 A8
9 29484 2p 28G5 27G7 12; 132 PSL2(27): 3
10 40320 28G8 1,12,15 S8
11 58968 3 | 28G5 27G9 14; 38 P¡L2(27)
12 1451520 2p | 27G11 12; 10; 16 PSp6(2)
13 28!=2 s26p | 27G14 A28
14 28! s28 | 28G13 27G15 S28
29 1 29 | 29
2 58 ⁄ 29G1 1; 214 D58
3 116 | ⁄ 29G1 1; 47 29: 4
4 203 ⁄ 29G1 1; 74 29: 7
5 406 ⁄ 29G1 1:142 29: 14
6 812 s2 | ⁄ 29G1 AGL1(29)
7 29!=2 s27p | 28G13 A29
8 29! s29 | 29G7 28G14 S29
      
Finite Primitive Permutation Groups of Degree • 50 221
Table 1. (Continued.)
deg n Order t § Fr N G(n) Gt orbs. Structure
30 1 12180 2p | 29G5 12; 142 PSL2(29)
2 24360 s3 | 30G1 29G6 PGL2(29)
3 30!=2 s28p | 29G7 A30
4 30! s30 | 30G3 29G8 S30
31 1 31 | 31
2 62 | ⁄ 31G1 1; 215 D52
3 93 ⁄ 31G1 1; 310 31: 3
4 155 ⁄ 31G1 1; 56 31: 5
5 186 | ⁄ 31G1 1; 65 31: 6
6 310 | ⁄ 31G1 1; 103 31: 10
7 465 ⁄ 31G1 1; 152 31: 15
8 930 s2 | ⁄ 31G1 AGL1(31)
9 372000 2 | 12; 4; 25 PSL3(5)
10 9999360 2 | 13; 28 PSL5(2)
11 31!=2 s29p | 30G3 A31
12 31! s31 | 31G11 30G4 S31
32 1 992 s2p ⁄ e.a. 31G1 AGL1(32)
2 4960 2p e.a. 31G4 12; 56 A¡L1(32)
3 14880 2p | 31G7 12; 152 PSL2(31)
4 29760 s3 | 32G3 31G8 PGL2(31)
5 319979520 3 e.a. 31G10 14; 28 ASL5(2)
6 32!=2 s30p | 31G11 A32
7 32! s32 | 32G6 31G12 S32
33 1 32736 s3p | 32G1 PSL2(32)
2 163680 3p 33G1 32G2 13; 56 P¡L2(32)
3 33!=2 s31p | 32G6 A33
4 33! s33 | 33G3 32G7 S33
34 1 34!=2 s32p | 33G3 A34
2 34! s34 | 34G1 33G4 S34
35 1 2520 | 1,4,12,18 A7
2 5040 35G1 1,4,12,18 S7
3 20160 | 1,16,18 A8
4 40320 35G3 1,16,18 S8
5 35!=2 s33p | 34G1 A35
6 35! s35 | 35G5 34G2 S35
36 1 504 | 1; 73; 14 PSL2(8)
2 720 | 1; 5; 103 PGL2(9)
3 720 | 1; 5; 10; 20 M10
4 1440 | 1; 5; 10; 20 P¡L2(9)
5 1512 36G1 1; 14; 21 P¡L2(8)
6 6048 | 1; 72; 21 PSU3(32)
7 7200 | 1; 10; 25 (A5 £A5): 2
8 12096 36G6 1; 14; 21 P¡U3(32)
9 14400 | 1; 10; 25 (A5 £A5): 4
10 14400 | 1; 10; 25 ((A5 £A5): 2): 2
11 25920 | 1; 15; 20 PSp4(3)
12 28800 | 1; 10; 25 (S5 £ S5): 2
13 51840 36G11 1; 15; 20 PSp4(3): 2
14 181440 | 1; 14; 21 A9
15 259200 | 1; 10; 25 (A6 £A6): 2
16 362880 | 36G14 1; 14; 21 S9
17 518400 | 1; 10; 25 (A6 £A6): 4
18 518400 | 1; 10; 25 ((A6 £A6): 2): 2
19 1036800 | 1; 10; 25 (S6 £ S6): 2
20 1451520 2p | 35G4 12; 16; 18 PSp6(2)
21 36!=2 s34p | 35G5 A36
22 36! s36 | 36G21 35G6 S36
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Table 1. (Continued.)
deg n Order t § Fr N G(n) Gt orbs. Structure
37 1 37 | 37
2 74 ⁄ 37G1 1; 218 D74
3 111 ⁄ 37G1 1; 312 37: 3
4 148 | ⁄ 37G1 1; 49 37: 4
5 222 ⁄ 37G1 1; 66 37: 6
6 333 ⁄ 37G1 1; 94 37: 9
7 444 | ⁄ 37G1 1; 123 37: 12
8 666 ⁄ 37G1 1; 182 37: 18
9 1332 s2 | ⁄ 37G1 AGL1(37)
10 37!=2 s35p | 36G21 A37
11 37! s37 | 37G10 36G22 S37
38 1 25308 2p | 37G8 12; 182 PSL2(37)
2 50616 s3 | 38G1 37G9 PGL2(37)
3 38!=2 s36p | 37G10 A38
4 38! s38 | 38G3 37G11 S38
39 1 39!=2 s37p | 38G3 A39
2 39! s39 | 39G1 38G4 S39
40 1 25920 | 1; 12; 27 PSp4(3)
2 25920 | 1; 12; 27 PSp4(3)
3 51840 40G1 1; 12; 27 PSp4(3): 2
4 51840 | 40G2 1; 12; 27 PSp4(3): 2
5 6065280 2 | 12; 2; 36 PSL4(3)
6 12130560 2 | 40G5 12; 2; 36 PGL4(3)
7 40!=2 s38p | 39G1 A40
8 40! s40 | 40G7 39G2 S40
41 1 41 | 41
2 82 ⁄ 41G1 1; 220 D82
3 164 ⁄ 41G1 1; 410 41: 4
4 205 ⁄ 41G1 1; 58 41: 5
5 328 | ⁄ 41G1 1; 85 41: 8
6 410 ⁄ 41G1 1; 104 41: 10
7 820 ⁄ 41G1 1; 202 41: 20
8 1640 s2 | ⁄ 41G1 AGL1(41)
9 41!=2 s39p | 40G7 A41
10 41! s41 | 41G9 40G8 S41
42 1 34440 2p | 41G7 1; 202 PSL2(41)
2 68880 s3 | 42G1 41G8 PGL2(41)
3 42!=2 s40p | 41G9 A42
4 42! s42 | 42G3 41G10 S42
43 1 43 | 43
2 86 | ⁄ 43G1 1; 221 D86
3 129 ⁄ 43G1 1; 314 43: 3
4 258 | ⁄ 43G1 1; 67 43: 6
5 301 ⁄ 43G1 1; 76 43: 7
6 602 | ⁄ 43G1 1; 143 43: 14
7 903 ⁄ 43G1 1; 212 43: 21
8 1806 s2 | ⁄ 43G1 AGL1(43)
9 43!=2 s41p | 42G3 A43
10 43! s43 | 43G9 42G4 S43
44 1 39732 2p | 43G7 12; 212 PSL2(43)
2 79464 s3 | 44G1 43G8 PGL2(43)
3 44!=2 s42p | 43G9 A44
4 44! s44 | 44G3 43G10 S44
45 1 720 1; 4; 83; 16 PGL2(9)
2 720 1; 4; 8; 162 M10
3 1440 1; 4; 8; 162 P¡L2(9)
4 25920 | 1; 12; 32 PSp4(3)
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Table 1. (Continued.)
deg n Order t § Fr N G(n) Gt orbs. Structure
5 51840 | 45G4 1; 12; 32 PSp4(3): 2
6 1814400 | 1; 16; 28 A10
7 3628800 45G6 1; 16; 28 S10
8 45!=2 s43p | 44G3 A45
9 45! s45 | 45G8 44G4 S45
46 1 46!=2 s44p | 45G8 A46
2 46! s46 | 46G1 45G9 S46
47 1 47 | 47
2 94 | ⁄ 47G1 1; 223 D94
3 1081 ⁄ 47G1 1; 232 47: 23
4 2162 s2 | ⁄ 47G1 AGL1(47)
5 47!=2 s45p | 46G1 A47
6 47! s47 | 47G5 46G2 S47
48 1 51888 2p | 47G3 12; 232 PSL2(47)
2 103776 s3 | 48G1 47G4 PGL2(47)
3 48!=2 s46p | 47G5 A48
4 48! s48 | 48G3 47G6 S48
49 1 196 ⁄ e.a. 1; 412 72: 4
2 294 | e.a. 1; 36; 65 72: S3
3 392 ⁄ e.a. 1; 86 72: 8
4 392 ⁄ e.a. 1; 86 72: Q8
5 392 | e.a. 1; 46; 83 72: D8
6 588 ⁄ e.a. 1; 124 72: Q12
7 588 ⁄ e.a. 1; 124 72: 12
8 588 | e.a. 1; 66; 12 72: D12
9 784 ⁄ e.a. 1; 163 72: Q16
10 784 | ⁄ e.a. 1; 163 72: 16
11 784 | e.a. 1; 86 72: D16
12 882 | e.a. 1; 62; 82; 18 72: 3£D6
13 1176 ⁄ e.a. 1; 242 72: 24
14 1176 ⁄ e.a. 1; 242 72: 3£Q8
15 1176 ⁄ e.a. 1; 242 72: Q8: 3
16 1176 e.a. 1; 83; 24 72: Q8: 3
17 1176 | e.a. 1; 124 72: 3: D8
18 1176 | e.a. 1; 122; 24 72: 3£D8
19 1568 | e.a. 1; 163 72: Q16: 2
20 1764 e.a. 1,12,36 72: 3£Q12
21 1764 | e.a. 1; 12; 182 72: 3£D12
22 2352 s2 ⁄ e.a. 72: (Q8^:D6)
23 2352 s2 ⁄ e.a. 72: (3£Q16)
24 2352 s2 | ⁄ e.a. AGL1(49) = 72: 48
25 2352 | e.a. 1; 242 72: 3£D16
26 3528 e.a. 1; 242 72: 3£ (Q8: 3)
27 3528 | e.a. 1,12,36 (AGL1(7)£AGL1(7)): 2
28 4704 2 | e.a. 17; 221 A¡L1(49)
29 7056 2 e.a. 17; 314 72: ((Q8^:D6)£ 3)
30 16464 2 e.a. 17; 76 ASL2(7)
31 32928 2 | e.a. 17; 143 ASL2(7): 2
32 49392 2 e.a. 17; 212 ASL2(7): 3
33 56448 | 1,12,36 (PSL3(2)£ PSL3(2)): 2
34 98784 2 | e.a. 17; 42 AGL2(7)
35 12700800 | 1,12,36 (A7 £A7): 2
36 25401600 1,12,36 (A7 £A7): 22
37 25401600 | 1,12,36 (A7 £A7): 4
38 50803200 | 1,12,36 (S7 £ S7): 2
39 49!=2 s47p | 48G3 A49
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Table 1. (Continued.)
deg n Order t § Fr N G(n) Gt orbs. Structure
40 49! s49 | 49G39 48G4 S49
50 1 58800 2p | 49G13 12; 242 PSL2(49)
2 117600 s3 50G1 49G22 PSL2(49)^:2
3 117600 s3 | 50G1 49G24 PGL2(49)
4 117600 2p | 50G1 49G25 12; 242 PSL2(49): 2
5 126000 | 1,7,42 PSU3(52)
6 235200 3 | 50G1 49G28 18; 221 P¡L2(49)
7 252000 50G5 1.7,42 PSU3(52): 2
8 50!=2 s48p | 49G39 A50
9 50! s50 | 50G8 49G40 S50
intermediate subgroups in the database right away. Typical of such situations that occur
are: P¡L2(8) for d = 9, M10 and P¡L2(9) for d = 10. Altogether 36 boxes of this kind were
fllled in. Some may look a little intriguing e.g. for d = 40 where PSp4(3): 2 appears twice
(as does PSp4(3)) because of the action of the group on the generalized quadrangle of
order (3,3) in which there is no point-line duality. We can distinguish P40N1 and P40N2
by the fact that their respective point-stabilizers have structure (32: 3): (Q8: 3) and 33: S4.
The groups of Cartesian type occur for d = 25, 36 and 49. A typical property for a
group G in one of these situations is that G has an \invariant square grid" namely G
has a subgroup of index 2 admitting two systems of blocks of imprimitivity of respective
sizes 5, 6 and 7 that are transitively permuted by G.
There are 18 shaded boxes of Cartesian type whose socles are now easily fllled in and
the rest of the structure follows from the group order and from the observation of the grid
structure. In some cases the subgroup structure requires further analysis using CAYLEY.
The remaining 148 shaded boxes correspond to groups of a–ne type. Many of these,
in particular those of prime degree, are easily identifled from the existence of known
groups like the one-dimensional a–ne group AGL1(p) and from their well-known sub-
group structure.
When d = p2, many of the groups have an elementary abelian normal subgroup. Their
structure is then determined by making the quotient of the group by this elementary
abelian subgroup and analysing the structure of the quotient group.
Sometimes, when the group becomes big, it is easier to analyse its normal subgroups.
If the group contains a normal subgroup which is also primitive, we consider the quotient
by this primitive group and examine the quotient group. For example, if we take P25N17,
by using the normal subgroups (G) function in CAYLEY, we see that this group has a
normal subgroup which is P25N13. The quotient being a group of order 2, we know we
can write P25N17 = P25N13:2. To determine whether the extension is split or not, we
use the following CAYLEY program where g is P25N17 and h is the normal subgroup
corresponding to P25N13 in the sequence of normal subgroups of g.
for each x in g do
if not (x in h) then
if order (hxi) eq 2 then print x; break;
end;end;end;
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This program tests whether there exists a subgroup s of order 2 in g such that s\h = 1
and s = g=h. While using this with CAYLEY, we see that such a subgroup does not exist.
We can then conclude that P25N17 = P25N13^:2.
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